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CLINICAL RESEARCH

ABO blood group, secretor state, and susceptibility to
recurrent urinary tract infection in women

D F KINANE, C CAROLINE BLACKWELL, R P BRETTLE, D M WEIR, F P WINSTANLEY,
R A ELTON

Abstract

ABO blood group and secretor state was determined in
319 women with recurrent urinary tract infection and
compared with those of a control group of 334 women of
similar age ranges. Women of blood groups B and AB
who are non-secretors of blood group substances showed
a significant relative risk of recurrent urinary tract
infection of 3-12 (95% confidence limits, 1-49 and 6-52) in
comparison with other types. This appears to be a
genuine example of synergy in which absence of anti-B
isohaemagglutinin and secretor substances combines to
give an increased risk ofrecurrent urinary tract infection.
Determination of blood group and secretor state may

provide additional information in identifying those at
risk.

Introduction

Correlation between ABO blood group and susceptibility to
certain infectious diseases is well documented.1-6 In studies of a
Chilean population, patients of blood group B had 50% greater
probability than those of other blood groups of contracting
Escherichia coli urinary tract infections.4
The antigens of ABO blood groups are present in two forms:
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(a) alcohol-soluble in tissues of all subjects, and (b) water-soluble
in most body fluids and organs of secretors. The non-secretor
state has been linked with the susceptibility to certain infectious
agents.7-9 Haverkorn and Goslings7 found that patients in
blood groups other than 0 and non-secretor patients were most
susceptible to rheumatic fever and rheumatic heart disease, and
carriage of group A streptococci was observed more often in
non-secretors.
We analysed the distribution of ABO blood groups and

secretor state among women with recurrent urinary tract
infections in Edinburgh.

Subjects

Regular attenders at the pyelonephritis clinic of the City Hospital,
Edinburgh, were asked to provide a specimen of blood and saliva for
determination of blood group and secretor state. All patients in this
survey were girls and women aged 10-80 (mean 49) years. None had
predisposing factors such as stones.
The patients were divided prospectively into two categories:
Patients with pyelonephritis-Those with unequivocal radiological

evidence of chronic pyelonephritis-that is, focal loss of parenchyma
associated with distortion of calyces-or those with a history and
clinical and laboratory findings consistent with acute pyelonephritis.

Patients with uncomplicated urinary tract infections-Those patients
with normal appearance on intravenous pyelograms, but with appreci-
able bacteriuria (105 organisms/ml) and a history of recurrent urinary
tract infections.

Controls-Control data were produced by testing 334 samples of
plasma from female donors (age range 18-60) from the survey area
for the presence of secretor substances. Further control data for
distribution of blood groups were available for 6662 donors from the
same area as that from which our patients were drawn.10

Methods

Blood from each patient was collected at the clinic and stored in
heparinised tubes. The saliva from each patient was boiled for 20 min,
centrifuged at 5000 xg for 10 min, and the supernate stored briefly
at 4°C until tested for the presence of blood group antigen. Blood
group was determined by agglutination tests in plastic wells. Secretor
state was determined as described by Mollinson1' with saliva or
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plasma samples. Saliva or plasma from secretors and non-secretors
representative of the four blood groups were used as controls for each
experiment. Agglutinins used were anti-A and anti-B sera and Ulex
europaeus lectin. The red blood cells used were A2, B, and 0.

Linear logistic multiple regression'2 was used to compare the ABO
blood group and secretor state categories of the study and control
groups. This also gave estimates and confidence limits for relative risk
of urinary tract infection between categories. X2 tests were used for
analysis of two-way frequency tables.

Results

No significant differences in the proportion of secretors or the
distribution of ABO blood groups were found between the two
diagnostic categories of patients with urinary tract infections; all 319
patients were considered as one group for comparisons with controls.
The table shows the distribution of different blood groups and
secretor state for the study group and for the smaller series of controls
in whom secretor status had been determined. For the study group,
the table shows also the ratios of observed prevalences to those
expected from the pattern found in controls.

Distribution of blood groups in study group and in two groups of controls, those
in whom secretor state was determined (group 1) and those in whom it was
unknown (group 2) (numbers in parentheses are ratios of distribution found in
study group to that expected from control data)

Blood group

0 A B AB

Control group 1 (n = 334):
Secretors 124 74 35 12
Non-secretors 49 30 7 3

Study group (n =319):
Secretors 110 (0-93) 63 (0-88) 32 (0-96) 7 (0-64)
Non-secretors 52 (1 11) 28 (0-98) 18 (2 69) 10 (3-49)

Control group 2 (n=6662) 3323 2410 715 214

To test the dependence of risk of urinary tract infection on ABO
blood group or secretor state, a linear logistic multiple regression was
carried out on the two samples. This examines the influence of the
three main effects (anti-A, anti-B, and secretor state) and their inter-
actions on the proportion of subjects with urinary tract infection, using
-approximate tests. Presence or absence of anti-A was found not to
have a significant effect, but there was a significant interaction between
the anti-B and secretor effects; subjects lacking both anti-B and
secretor substance-that is, those of blood groups B and AB who are
non-secretors-had a higher risk of recurrent urinary tract infection,
whereas subjects lacking only one of these two did not differ signifi-
cantly in risk from those with both factors present. Thus the data fit
extremely well (x2= 1 86, 6 df) to a model in which the non-secretor
in blood groups B and AB have a highly significant excess risk
(x2=9 12, 1 df, p<O Ol) over all other types. The relative risk of
urinary tract infection for these subjects as compared with other
types was estimated as 3 12, with 95% confidence limits of 149 and
6 52. This appears to be a genuine example of synergy with absence
of both anti-B and secretor substance being necessary to give an
increased risk of urinary tract infection. The ratios of observed to
expected prevalence in the table show this finding clearly, with only
those for non-secretors in blood groups B and AB differing substantially
from unity.
The larger series of controls (in whom only ABO group and not

secretor state was known) did not differ significantly from the smaller
series in their blood group frequencies, but showed a highly significant
difference (x2 = 16 34, 3 df, p < 0-001) from the patients M it'l urinary
tract infections (table) (14% in blood groups B and AB v 21%). This
confirms previous findings and is consistent with the suggested model
in which non-secretors in blood groups B and AB have an increased
likelihood of recurrent urinary tract infection. The proportion of
anti-B negative patients in the study group is inflated by the excess
prevalence of those who are also non-secretors, even though anti-B
negative secretors are not at a higher risk. Thus, absence of anti-B
when considered alone shows a significant risk relative to presence of
anti-B (95% confidence limits of 1-24 and 21 7 (table)). This risk is
lower than the threefold increase in risk found for non-secretors in
blood groups B and AB, because the anti-B negative group is "diluted"
with anti-B negative secretors.
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Discussion

The highly significant excess of non-secretors in blood groups
B or AB in the study group strongly suggests a synergistic link
between the absence of anti-B isohaemagglutinin and secretor
substances and an increased risk of recurrent urinary tract
infection in women. In the controls the prevalence of non-
secretors of 26 60' reflects an increased incidence of non-
secretors found in Scottish and Irish ethnic groups compared
with that reported for other regions in the United Kingdom.13
This highlights the need to use local control groups in surveys
of this nature.
The association of infections with ABO blood group and

secretor statel-9 has led to investigation of the mechanisms
concerned.6 1415 Many bacteria cross-react with ABO blood
groups.4-20 Drach et all8 found A and B blood group activity in
470/o of 34 urinary tract pathogens. Isohaemagglutinins may have
an important protective role against these cross-reacting
bacteria."5 1' Our finding that individuals of blood groups B and
AB with no anti-B isohaemagglutinins are more susceptible to
urinary tract infection is interesting in that Drachl8 20 found
antigens like those of blood groups A and B on urinary tract
pathogens, often with both group A and group B activity on the
same bacterium. These workers noted that anti-B titres were
sometimes raised in the disease but anti-A ones were not,
suggesting that the antigen to blood group A was less immuno-
genic on the bacteria or that there were deficiencies in recognition
of antigens of blood group A. Springer et all6 found E coli 086
B:7 to be highly interactive with the blood group: thus growth
was retarded in the presence of anti-B sera; if complement was
added a bactericidal reaction ensued. Isohaemagglutinins may
also interact with blood group like antigens on bacterial cell walls
to inhibit attachment to uroepithelial or periurethral cells. Thus
persons capable ofproducing anti-B isohaemagglutinins may have
a greater degree of protection against urinary tract infection. In
general, the extent of bacterial cross-reaction with ABO blood
groups suggests that a selective advantage linked to ABO blood
group might operate in combating infections.

Secretor state is associated with certain differences in immuno-
globulin concentrations in that anti-B serum IgA and (in white
people) serum IgG concentrations are lower in non-secretors
than in secretors." "This suggests that non-secretors may have
less effective immune protection than secretors and is consistent
with our findings that non-secretors were more susceptible to
recurrent urinary tract infection. This probably entails the
participation of other factors, and the finding that excretion of
blood group substances in urine is an active process in the kidney
and not a simple filtration process23 suggests that these substances
may have a protective part to play in secretions. Boat et a124
found that ABH blood group substances of saliva inhibited
haemagglutination of influenza B virus and suggested that some
of these substances may interfere with access of influenza virus
to binding sites. One of the protective roles of these blood group
substances may be their ability to occupy or in some way
interfere with binding sites either on the bacterium or on the
epithelial cell with possible effects on bacterial colonisation and
subsequent invasion and infection; this appeared to be the case
in our studies on diabetic mice.'5

Determination of blood groups and secretor state may provide
additional information in identifying individuals who are at
risk. In children under the age of 5 the combination of infection
and vesicoureteral reflux predisposes to renal scarring.'6 Few if
any tests are available for providing prognostic information for
adults with a normal urinary tract and a history of recurrent
infection. Blood group and secretor state may be of relatively
minor importance in relation to all other aspects of susceptibility.
Nevertheless, it may be worthwhile for the clinician to take
account of ABO and secretor state in addition to already
established factors in the assessment of patients with urinary
tract infection when considering their long-term susceptibility
and management. Meanwhile, there is a good case for research
workers concerned with mechanisms of microbial pathogenicity
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to add this consideration to an extending list of host factors that
bear on host-parasite interactions.
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Severe hypoglycaemia due to combined use of parenteral
nutrition and renal dialysis

J D B MILLER, J BROOM, G SMITH

Abstract

A 24-year-old woman who had sustained serious injuries
in a road traffic accident required renal dialysis daily
and was fed intravenously with a solution containing 25%
dextrose. Subsequently insulin had to be added to the
parenteral fluid to maintain blood glucose concentrations
at physiological values. On one occasion parenteral
feeding was continued until dialysis was started; she
became comatose and the plasma glucose concentration
was found to be <1 mmol/l (18 mg/100 ml). She responded
rapidly to a 50 ml intravenous bolus of 50% dextrose.
When parenteral feeding and dialysis are used simul-

taneously glucose passes across the semi-permeable
membrane from the blood to the dialysate so that
hypoglycaemia may occur. Insulin added to the paren-
teral fluid further decreases blood glucose concentrations.
Stopping parenteral feeding 30-45 minutes before
dialysisis started eliminates this dangerofhypoglyeaemia.
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Introduction

Parenteral nutrition and renal dialysis are sometimes used
together to treat severely ill patients. These supportive techniques
may individually cause fluid, electrolyte, and metabolic disturb-
ances; we propose that in the case described below their
combined use caused severe and unexpected hypoglycaemia.

Case report

A 24-year-old woman was injured in a road traffic accident and
sustained a traumatic pneumothorax, a fractured pelvis, spinal damage
with paraplegia, a ruptured and in parts devitalised small intestine,
and a ruptured thoracic aorta. She survived aortic repair with a Dacron
graft, small-bowel resection, and drainage of the pneumothorax. Her
postoperative course was complicated by ventilatory difficulties,
septicaemia, and acute renal failure. From the third day after
admission she required daily renal dialysis for three weeks. During
this time she was fed intravenously with a solution containing 25%
dextrose and 4-25% amino-acids delivered via a subclavian vein. Ten
days after admission she underwent a further operation for drainage
of an empyema. The stress associated with the initial injury, and
subsequent septic complications, required that soluble insulin in
doses of 15-25 U/1 be added to the parenteral nutrition fluid to
maintain the blood glucose concentration at physiological values. A
total of 2-0-25 1 parenteral feed was delivered daily over 18 hours


